field techniques to determine dispersion parameters and chemical reaction terms must be developed.
Effects of pre-mining exploration drilling and mine plan drilling on hydrogeologic systems, and methods to ameliorate adverse effects of mining on ground water.
Effects of underground coal gasification on ground water, and technological controls for minimizing adverse environmental changes resulting from coal gasification.
*
Effects of underground mining on ground water, especially the effects of subsidence related to mine collapse. Such information will become increasingly important as the application of longwall mining techniques becomes more common in the United States.
Additional institutional means for conjunctive management of ground and surface waters, for coordinating ground-water quantity and quality control/ and for incorporating long-term impact considerations into existing ground-water management institutions. Research should focus on (1) the development of creative approaches for accomplishing the three goals; and (2) comparisons and evaluations of existing and alternative institutional approaches so that the direction of institutional innovation/ if not improved, will at least not be obstructed by lack of information.
Methods and applications for estimating potential impacts of ground-water changes caused by coal mining. The need for better hydrologic data and models for estimating ground-water effects has already been noted. Estimating associated social and ecological impacts is far more difficult, and the information required is even less available than that needed in estimating hydrogeologic effects.  Thus, biological and social research will be needed before estimations of hydrogeologic effects can readily be used in making sound regulatory and management policies.
Alternative policies, procedures, and other institutional measures for controlling impacts of coal mining related to ground water. Presently available options are narrowly focused, insufficiently flexible, and in general, inadequately responsive to the complexities involved. Particular problems that require improved institutional treatment include (1) the selection of the appropriate level of government decision making; (2) standards that reflect the best interests of society in general and that are attainable and enforceable without an excessive burden being placed on either coal miners or enforcement agencies; and (3) application of a mixture ofs of single and multiple mining operations on local and regional hydrologic systems. A way to
